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BACKGROUND OF THE INVENTION 
1 . Field of the Invention 

The present invention relates to a double-acting or lift 
and force pump for ejecting a product from a container, with 
a housing in which a piston with an axial bore is axially 
slidable and sealed by a first housing portion,- with a hollow 
piston rod which extends the axial bore of the piston and is 
slidable in an opening of a closing cap of the housing and 
container, wherein the hollow piston rod has at its free end 
a tightly fastened actuating head, wherein, when the 
actuating head is actuated, the piston builds up a pressure 
against the force of a restoring spring in a pressure chamber 
of the housing, wherein an outlet duct connected to the bore 
extends through the actuating head and through a check valve 
up to an ejection opening for the product, and with at least 
one opening in a second housing portion between the first 
housing portion and the closing cap. 
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2 . Description of the Related Art 

A double-acting pump of this type disclosed in DE 27 09 
796 B2 is suitable for ejecting or spraying a product out of 
a container, but is not suitable for ejecting or dispensing 
individual drops of a liquid, particularly not in an upside 
down position, as it is frequently required for dispensing 
liquid medicaments which are to be introduced drop by drop, 
for example, into the eyes, ears or nose. 
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SUMMARY OF THE INVENTION 

It is the primary object of the present invention to 
provide a double-acting pump of the above-described type 
which is suitable for dispensing individual drops of a liquid 
and which simultaneously prevents a contamination of the 
liquid by germs and bacteria which penetrate from the outside 
through the outlet opening. 

In accordance with the present invention, the piston in 
the non- actuated state thereof under the restoring spring 
force leaves a passage between the pressure chamber and the 
at least one opening in the second housing portion, wherein a 
section of the outlet duct adjacent the check valve has 
between two cup- shaped sleeves of the actuating head, which 
are laterally tightly placed against each other, a groove 
formed on the outer side of the inner sleeve, wherein the 
groove is covered by the outer sleeve and extends up to an 
expansion chamber formed in front of the outlet opening 
formed in the bottom of the outer sleeve, and wherein a germ- 
killing and bacteria-killing medium is arranged in the 
expansion chamber, wherein the medium permits flow of the 
liquid to the outlet opening, wherein the dispensing stroke 
volume of the piston corresponds to the volume of the drop of 
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the liquid, and wherein the width of the outlet opening 
prevents a spraying effect. 

While the opening in the second housing portion makes it 
possible that the container is substantially emptied in the 
upside down position of the container, the passage permits 
suctioning of the liquid during a suction stroke of the 
piston in the upside down position. The groove at the outer 
side of the inner sleeve of the actuating head facilitates 
the formation of the section of the outlet duct adjacent the 
check valve prior to the insertion of the two sleeves into 
each other and the sealing of the groove against 
contamination. The pressure and the velocity of the liquid 
during a discharge stroke of the piston is reduced in the 
expansion chamber adjacent the groove, so that the liquid, as 
a result of the reduction of the pressure and velocity 
together with the width of the outlet opening which prevents 
a spraying action, is dispensed only in the form of a drop 
without being sprayed. 

It is possible to form the passage by an axial extension 
of the at least one opening provided in the second housing 
portion. However, it is preferably ensured that the passage 
is formed by at least one axial groove in the inner side of a 
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middle housing portion between the first and second housing 
portions. This weakens the wall of the housing to a smaller 
extent than would be the case in an extension of the at least 
opening . 

The germ-killing and bacteria-killing medium may include 
an alloy of silver and copper. Such an alloy has been found 
to be vary effective against germs and bacteria. 

The germ-killing and bacteria-killing medium may also be 
constructed as a helix which surrounds the inner end of the 
inner sleeve and leaves sufficient space for the unimpaired 
flow of the liquid to be dispensed. This configuration of 
the medium provides in a simple manner a large surface area 
of the medium for the contact with the liquid for killing any 
germs and bacteria contained in the liquid. 

In accordance with another feature, an annular air 
filter which is impermeable to germs contained in the air is 
tightly inserted so as to rest against the piston rod in a 
recess surrounding the piston rod adjacent the opening of the 
closing cap. As a result, it is possible that a negative 
pressure produced in the container during the ejection of 
liquid is compensated by air subsequently flowing through the 
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filter and the opening in the closing cap which guides the 
piston rod, while a contamination of the liquid by the germs 
contained in the air is prevented. 

The filter preferably also contains a silver/copper 
alloy and additionally activated carbon, so that not only 
germs, but also bacteria are effectively killed. 

In accordance with another feature, the actuating head 
includes a pipe piece extending coaxially with the piston rod 
and the closing cap has a pipe piece extending coaxially to 
the piston rod, wherein the pipe pieces engage in each other 
essentially tightly and are movable relative to each other in 
the axial direction, wherein the movement is limited by 
undercuts. These pipe pieces not only facilitate the 
shifting of the piston in the housing when the actuating head 
is actuated and guidance of the actuating head by the pipe 
piece of the closing cap, but also a substantially tight seal 
of the hollow space in the pipe pieces, while still a 
compensation of the air pressure in the hollow space is 
possible during the relative displacement of the two pipe 
pieces when the actuating head is actuated and released. 
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Also, an opening rim of the housing can be engaged in an 
annular groove of the closing cap by a snap seat. This 
facilitates the assembly of the closing cap and the housing, 
and the manufacture thereof of plastic material by an 
injection molding process. 

The various features of novelty which characterize the 
invention are pointed out with particularity in the claims 
annexed to and forming a part of the disclosure. For a better 
understanding of the invention, its operating advantages, 
specific objects attained by its use, reference should be had 
to the drawing and descriptive matter in which there are 
illustrated and described preferred embodiments of the 
invention. 
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BRIEF DESCRIPTION OF THE DRAWING 

In the drawing: 

Fig. 1 is an axial sectional view of a double-acting 
pump according to the present invention, shown in the non- 
actuated state prior to the placement on a container for a 
liquid medicament to be dispensed by individual drops; 

Fig. 2 is an axial sectional view of the double-acting 
pump according to the present invention, shown placed on a 
container in the upside down position, prior to an actuation 
for dispensing liquid; and 

Fig. 3 is the same axial sectional view as Fig. 2, shown 
at the end of an actuation for dispensing liquid. 
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DETAILED DESCRIPTION OF THE INVENTION 


The double-acting pump 1 shown in the drawing is tightly 
attached by a snap seat on the slightly radially protruding 
rim 6 of the opening of a container 2 through a sealing ring 
disk 3 arranged between the pump 1 and the container 2 . The 
double-acting pump 1 includes a cup-shaped housing 4 with a 
closed bottom 5. A hollow cylindrical piston 7 is axially 
displaceable in the housing 4. The piston 7 is sealed 
relative to the inner side of the housing 4 in a first 
housing portion 4a. The bore 8 of the piston 7 continues in a 
hollow piston rod 9 which is integrally connected to the 
piston 7. The piston rod 9 is slidable in an opening 10 of a 
closing cap 11 of the housing 4 and container 2 so as to be 
substantially sealed with the exception of a slight play. 

An actuating head 12 of the double-acting pump 1 is 
tightly and securely placed on the free end of the piston rod 
9 which protrudes out of the housing 4. An outlet duct 13 
which continues the bore 8 extends through the actuating head 
12. The outlet duct 13 continues through a check valve 14 
with a valve closing piece 15 and a restoring spring 16 up to 
an ejection opening 17 in a cup- shaped outer sleeve 18 of the 
actuating head 12 . Placed in the outer sleeve 18 is a second 


sleeve 19 which tightly rests against the inner side of the 
outer sleeve 18. The inner diameter of an end portion of the 
sleeve 18 adjacent the bottom of the outer sleeve 18 is 
reduced relative to the remaining portion of the sleeve 18, 
In the same manner, the outer diameter of the inner sleeve 19 
is reduced at an end portion of the sleeve 19 which projects 
into the reduced diameter portion of the sleeve 18, wherein 
the end portion of the sleeve 19 includes another step-like 
transition 20 to a reduced diameter portion and extends into 
the vicinity of the opening 19. As a result, an expansion 
chamber 21 is defined between the sleeves 18 and 19 in the 
end portion areas thereof. A germ-killing and bacteria- 
killing medium 22 is arranged in this expansion chamber 21. 
This medium forms a helix which surrounds the inner end of 
the inner sleeve 18 which has the smallest diameter and 
leaves sufficient space for the essentially unimpaired flow 
of a liquid 23, i.e., a medicament, to be dispensed from the 
container 2 by individual drops. The medium 22 contains an 
alloy of silver and copper which is effective for killing 
germs and bacteria. The width of the outlet opening 17 is 
dimensioned with such a size that the liquid 23 can only be 
dispensed by individual drops and cannot be sprayed. 
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The valve closing piece 15 is of a rubber elastic 
material, i.e., an elastomer, and has a cylindrical body 
which is surrounded approximately in the axial middle thereof 
by a sealing lip 24. The sealing lip 24 rests with a 
resilient force produced by its own elasticity against the 
inner side of a first section of the outlet duct 13 extending 
coaxially to the piston rod 9 and, in the non-actuated state 
of the actuating head 12, blocks a transverses bore 25 in the 
adjacent section 13b of the outlet duct 13. This section 
further includes a groove 26 in the outer side of the inner 
sleeve 19. The groove 26 is covered by the outer sleeve 18 
and extends up to the expansion chamber 21, i.e., up to the 
diameter transition 20. The expansion chamber 21, which is 
located adjacent the transition 20 and has a significantly 
increased diameter relative to the width of the groove 26, 
supports the injection of the liquid 23 by individual drops. 

A transversely extending groove 2 7 for the penetration 
of the liquid to be dispensed is formed in the end face of 
the closing piece 15 which is located adjacent the free end 
of the piston rod. 

The outer sleeve 18 has a circumf erentially extending 
shoulder 2 8 for pressing down the actuating head 12 by means 
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of two fingers of a hand and is covered by a protective cap 
29 which is mounted by a snap seat. This protective cap 29 
is removed before the double-acting pump 1 is actuated. 

In the non-actuated position according to Figs. 1 and 2, 
the piston 7 rests with a circumferential sealing lip 20 at 
its free end tightly against the inner side of the housing 4 . 
Above the sealing lip 30, the piston permits a play between 
itself and the inner side of the housing 4. A restoring 
spring 31, shown in broken lines, rests in the piston 7 
against the bottom of an annular chamber 32 which is defined 
by the outer wall of the piston 7 and the pipe piece 33, on 
the one hand, and against a shoulder 34 in the housing 4, on 
the other hand. The housing 4 has at the lower end of a 
pressure chamber 35 defined by the housing 4 as seen in Fig. 
1 a step 36, wherein the inner diameter of the housing 4 is 
below the step 36 slightly greater than the outer diameter of 
the sealing lip 30 of the piston 7. 

Above the upper end position of the piston 7 as shown in 
Fig. 1, slot -shaped openings 37 are formed in the second 
section 4b of the housing 4 which is located adjacent the 
closing cap 11, wherein the openings 37 connect the interior 
of the housing 4 with the interior of the container 2 above 
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the maximum filling level of the liquid 23 contained in the 
container 2 in the upright position as shown in Fig. 1. A 
single opening 37 would essentially be sufficient. In the 
non-actuated state according to Figs. 1 and 2, the piston 7 
releases under the force of the restoring spring 31 a passage 
38 in the form of axial grooves in the inner side of a middle 
housing portion 4c between the first housing portion 4a and 
the second housing portion 4b. Also in this case, it would 
be sufficient to provide a single groove 3 8 in the middle 
housing portion 4c. 

An annular air filter 40 which rests against the piston 
rod 9 is tightly placed in a recess 39 which surrounds the 
piston rod 9 and is located adjacent the opening 10 of the 
closing cap 11. The air filter 40 is impermeable to germs 
contained in the air and contains a silver/copper alloy as 
well as activated carbon, so that air penetrating through the 
filter 40 and the opening 10 as a result of the negative 
pressure occurring in the container 2 when the liquid 23 is 
ejected, is freed of germs and bacteria. 

The opening rim 6 of the housing 4 is snapped by a snap 
seat in an annular groove 41 of the closing cap 11 behind a 
flat rib 42. 
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The actuating head 12 has a pipe piece 43 extending 
coaxially to the piston rod 9 and the closing cap 11 has a 
pipe piece 44 extending coaxially to the piston rod 9 . The 
pipe pieces 43 and 44 engage almost tightly into each other 
and are moveable relative to each other in the axial 
direction, wherein the relative movement is limited by 
undercuts . 

After the container 2 has been filled with the liquid 
23, i.e., a medicament for eyes, ears or nose, which is to be 
dispensed by individual drops, the closing cap 11 including 
the parts of the double-acting pump 1 connected to the 
closing cap 11 are placed on the opening rim 6 of the housing 
4 by a snap seat, wherein the connection is sealed by a 
sealing ring disk 3. 

When the actuating head 12 is actuated for the first 
time in the upside down position of the double-acting pump 1 
and the container 2 shown in Fig. 2 by a manual application 
of a pressure on the annular shoulder 28, the piston 7 moves 
against the force of the restoring spring 31 in the pressure 
chamber 5 in the direction toward the step 36. The air 
pressure produced as a result in the pressure chamber 35, in 
the bore 8 and in the first section 13a of the outlet duct 13 


15 


presses the sealing lip 24 of the valve closing piece 15 
tightly against the inner side of the first section 13a of 
the outlet duct 13 and the valve closing piece 15 is pressed 
against the force of the restoring spring 16 further into the 
sleeve 19, so that the transverse bore 25 is released. The 
compressed air which is initially still contained in the 
pressure chamber 35 can then escape through the bore 8 and 
the outlet duct 13. After the manual pressure is removed, 
the restoring spring 31 presses the piston 7 and the 
restoring spring 16 presses the valve closing piece 15 again 
into the initial position shown in Figs. 1 and 2. The 
resulting negative pressure in the pressure chamber 35 causes 
the liquid 23 to be suctioned through the slots 3 7 and the 
passage 38 into the pressure chamber 35, in the upside down 
position of the arrangement as seen in Fig. 2. After several 
such pressure and suction strokes of the piston 7, the 
double-acting pump 1 is filled with the liquid 23 up to the 
outlet openings- 17, as illustrated in Fig. 3. After another 
pressure stroke of the piston 7, a drop of the liquid 23 
emerges from the outlet opening 17 without being sprayed, 
because, on the one hand, the width or diameter of the outlet 
opening 17 is very large, approximately 1.1 - 1.3 mm, 
preferably about 1.2 mm, and, on the other hand, the 
expansion chamber 21 also has such a size that the liquid 23 
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is not accelerated during the ejection relative to the flow 
velocity produced in the outlet duct section 13b. The volume 
of the stroke of the piston 7 corresponds to the volume of 
the drop to be dispensed and is dimensioned in accordance 
with the required drop quantity as measured in milligrams. 
Consequently, another drop is dispensed during each further 
suction and pressure stroke. The pressure exerted in the 
pressure chamber 35 during a pressure stroke stops at the 
moment at which the sealing lip is moved past the step 36. 

Any germs and bacteria which penetrate from the outside 
through the outlet opening 17 are killed in the helically 
shaped medium 22. Also, any germs and bacteria contained in 
the liquid 23 are killed at the large surface of the medium 
22, so that the germs and bacteria come not into contact with 
the eyes, ears or nasal openings to be treated by the 
medicament . 

When the container 2 is emptied, a negative pressure is 
produced in the container 2 . This negative pressure is 
compensated by air which is suctioned through the filter 40, 
the play between the opening 10 and the piston rod 9 and the 
openings 37 into the container 2. As a result, any germs and 
bacteria are killed by the silver/copper alloy and activated 
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carbon contained in the filter 40. For this purpose, the 
filter 40 is manufactured of a porous plastics material, 
preferably polyethylene, in which the alloy and the activated 
carbon are contained. 

In accordance with a modified embodiment of the present 
invention, the grooves 38 are omitted and instead the 
openings 37 extend to the lower end of the grooves 3 8 as seen 
in Fig. 1. In the position of the piston 7 shown in Figs. 1 
and 2, the passage would be directly provided through the 
openings 37. However, the configuration of the passage in 
the form of grooves 38 provides the advantage that the wall 
of the housing 4 is less weakened, so that it can better 
withstand the pressure which occurs when the housing 4 is 
pressed into the annular groove 41 of the closing cap 11. 

While specific embodiments of the invention have been 
shown and described in detail to illustrate the inventive 
principles, it will be understood that the invention may be 
embodied otherwise without departing from such principles. 
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